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Title of the Invention 

Attachment Film for Electronic Display Device 

Background of the Invention 

Field of the Invention 

The present invention relates to an attachment 
film for use in electronic displays such as Cathode Ray 
Tube (CRT) and a liquid crystal display device. More 
specifically, it relates to a an attachment film for an 
electronic display, which is for adjusting the quantity of 
transmitted light from a light source and the scattering of 
transmitted light and for preventing the reflection of a 
fluorescent lamp and sun light in and from a display device 
screen. 

Description of the prior art 

Conventionally, a glass unit as a screen of a 
display device such as a plasma display or TV cathode ray 
tube contains a colorant such as carbon black. The 
colorant is used for adjusting the quantity of transmitted 
light from a light source. For example, in a cathode ray 
tube having a fluorescent material which forms a color by 
the irradiation with electron beams, white is formed by 
mixing three colors such as red, green and blue, and black 
is formed in a color-non- forming portion. As a result, the 
cathode ray tube has a characteristic that the intensity of 
white is high and the intensity of black is low. A glass 
unit as a display device screen is therefore colored in 
gray for controlling white and intensifying black. In 
recent years, there are increasingly used displays having a 
cathode ray tube, etc., of which the light source side is 
formed as a curved surface and the viewer side, i.e., the 
front side is formed as a flat surface. In a display of the 



above type, the screen of a glass unit has a small 
thickness in the central portion thereof, and the thickness 
increases toward circumferential portions. In the above 
glass unit having a change in thickness, the central 
portion is required to be colored densely, and it is 
required to decrease the coloring toward the 
circumferential portions, for accomplishing a uniform 
optical transmissivity and a uniform scattering ratio of 
the glass unit on the entire screen of the glass unit. 
However, the decreasing the coloring toward the 
circumferential portions of the glass unit makes its 
production process complicated and requires an additional 
cost. Further, it is required to alter a gray scale 
variously depending upon a colorant used or a display 
material used. The coloring of the glass unit for 
satisfying the above demands is liable to make the 
production process thereof complicated and incur an 
increase in its production cost. Further, with an increase 
in the size of a display, a fluorescent lamp and sun light 
is reflected in the screen to a greater extent, and it is 
more intensely demanded to prevent the above reflection. 
When the optical transmissivity and the scattering ratio of 
the glass unit as a display device screen does not match a 
display material, a black and white contrast is 
deteriorated, and images showing original hues can be no 
longer viewed. It has been also found according to further 
studies that an adhesive layer of a film attached to the 
surface of an electronic display suffers air bubbles in 
some cases. More specifically, it has been found that air 
bubbles are formed in an adhesive layer in a light 
resistance test using the irradiation with ultraviolet 
light. The formation of air bubbles downgrades displayed 



images . 



Summary of the Invention 

It is an object of the present invention to 
provide an attachment film for an electronic display, which 
film is used for adjusting the optical transmissivity 
depending upon a variety of electronic displays and 
adjusting color shades. 

It is another object of the present invention to 
provide an attachment film for an electronic display, which 
film permits the simple and easy adjustment of the 
reflection of a fluorescent lamp and sun light in and from 
the screen thereof. 

It is further another object of the present 
invention to provide an attachment film for an electronic 
display, which film can serve to adjust the optical 
transmissivity, adjust color tones and prevent the 
reflection of a fluorescent lamp and sun light in a screen 
even when the electronic display is increased in size. 

It is still further another object of the present 
invention to provide an attachment film for an electronic 
display, which film can prevent the formation of air 
bubbles in an adhesive layer thereof. 

According to the present invention, there is 
provided an attachment film for an electronic display, 
which comprises an adhesive layer which contains carbon 
black dispersed therein and is formed on one surface of a 
transparent substrate. 

According to the present invention, there is 
provided an attachment film according to the above, wherein 
the adhesive layer further contains a coloring pigment 
different from the carbon black. 



According to the present invention, there is 
provided an attachment film according to the above, wherein 
the attachment film is colored in neutral gray. 

According to the present invention, there is 
provided an attachment film according to the above, wherein 
the carbon black in the adhesive layer has an average 
particle diameter of 30 nm or less and has a BET specific 
surface area of at least 100 m 2 /g. 

According to the present invention, there is 
provided an attachment film according to the above, wherein 
the adhesive layer contains an acrylic adhesive having a 
carboxyl group and/or a hydroxyl group and the carbon black 
is an acidic carbon black. 

According to the present invention, there is 
provided an attachment film according to the above, wherein 
the adhesive layer further contains a photopolymerizable 
compound and a photopolymerization initiator. 

According to the present invention, there is 
provided an attachment film according to the above, wherein 
the adhesive layer is formed on one surface of the 
transparent substrate and a hard coating layer and an anti- 
reflection layer are consecutively formed on the other 
surface of the transparent substrate. 

Detailed Description of the Invention 

The present inventors have made diligent studies, 
and as a result, it has been found that the above objects 
can be achieved by a film obtained by forming an adhesive 
layer containing a colorant on one surface of a substrate. 
That is, the present invention provides an attachment film 
for a display, which comprises a substrate and an adhesive 
layer formed on one surface of a substrate, the adhesive 



layer containing carbon black dispersed in the adhesive 
layer. Further, according to another aspect of the present 
invention, there is provided an attachment film for an 
electronic display, in which the adhesive layer contains a 
5 photopolymerizable compound and a photopolymerization 

initiator in addition to the adhesive and the carbon black. 
Further, according to still another aspect of the present 
invention, there is provided an attachment film for a 
display, in which the carbon black of the adhesive layer 

10 has an average particle diameter of 30 nm or less, 

preferably 20 nm or less, and has a BET specific surface 
area of at least 100 m 2 /g, preferably at least 250 m 2 /g. 

The display referred to in the present invention 
preferably means a display in which an image display 

15 portion on the viewer (watcher) side has a flat surface at 
least along the lateral axis direction or the vertical axis 
direction, such as a display having a display portion on 
the viewer side which display portion is flat both along 
the lateral axis direction and the vertical axis direction, 

20 or a display having a display portion on the viewer side 
which display portion is curved along the vertical axis 
direction, i.e., cylindrical. The display to which the 
present invention can be applied includes various 
electronic displayes such as a liquid crystal display (LCD) , 

25 a plasma display (PDP) , a CRT, an electroluminescence (EL) , 
and the like. 

The substrate used in the present invention is 
preferably selected from colorless transparent films. 
However, the color shade can be adjusted by properly 

30 incorporating various colorants into an adhesive layer, and 
the presence of a color shade to some extent is therefore 
tolerable. The films used in the present invention include 
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a polyethylene terephthalate (PET) film, a triacetyl 
cellulose (TAC) film, a polyallylate film, a polyimide film, 
a polyether film, a polycarbonate film, a polysulfone film, 
a polyether sulfone film, a cellophane film, an aromatic 
polyamide film, a polyethylene film, a polypropylene film 
and a polyvinyl alcohol film. Particular preferred are a 
PET film and a TAC film. The transparent substrate has a 
thickness of 20 to 300 urn, preferably 50 to 200 um. 

For preventing the reflection of an external 
incident light, an anti-reflection layer may be formed on 
one surface or both surfaces of the transparent substrate. 
The anti-reflection layer is generally formed by forming 
layers having different refractive indices. There may be 
employed a conventionally known method in which a low- 
refractivity layer is formed on the surface of the 
transparent substrate and a high-ref ractivi ty layer and a 
low-refractivity layer are consecutively formed. As a low- 
refractivity layer, a layer of siloxane, or the like can be 
formed, and a high-ref ractivity layer can be formed from an 
inorganic material such as a metal or a metal oxide by 
deposition or sputtering. A low-refractivity layer is 
generally formed by a solvent coating method. For example, 
there may be employed a method of attaining a low 
refractivity in which a fluorine-containing material is 
used, or a method of attaining a low refractivity in which 
fine particles are deposited on a film surface to form 
empty pores so that air is contained. 

When an anti-reflection layer is to be formed, it 
is preferred to form a hard coating layer on the 
transparent substrate surface prior to the formation of the 
anti-reflection layer. That is because the surface of the 
film used as a transparent substrate is soft so that it is 



liable to be damaged during the formation of the anti- 
reflection layer. It is also because the anti-reflection 
layer itself has the properties of being hard and fragile. 
Damage on the film downgrades displayed images. The hard 
5 coating layer is generally formed of a ultraviolet-light- 
curable acrylic resin. 

For improving the transparent substrate in 
adhesion to the anti-reflection layer, the hard coating 
layer or the adhesive layer, it is preferred to carry out 

10 surface modification treatment on the transparent substrate. 
The surface modification treatment can be selected from 
surface treatments such as alkali treatment, corona 
treatment, plasma treatment, fluorine treatment, sputtering 
treatment or application of a surface active agent or a 

15 silane coupling agent, as required. 

For preventing soiling such as the adherence of 
dust on a display surface, an antistatic layer may be 
formed on an outer side of the transparent substrate. The 
antistatic layer can be formed, as required, by a method in 

20 which a very thin film of a metal such as aluminum, tin, 

etc., or a metal oxide such as ITO is formed by deposition 
or sputtering, or by a method in which fine particles or 
whiskers of a metal such as aluminum, tin, etc., or fine 
particles of metal oxide such as tin oxide doped with 

25 antimony, etc., are dispersed in a polyester resin or an 
acrylic resin and the resultant dispersion is coated. 

The attachment film for a display, provided by 
the present invention, is attached, for example, to a flat 
display on the viewer (watcher) side, i.e., on the side 

30 opposite to the color-forming light source, and it is used 
for a long period of time. The attachment film is 
therefore required to retain weatherability and light 
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resistance for a long period of time. For satisfying the 
above requirement, conventionally known additives such as 
an ultraviolet absorbent, a photo-stabilizer, a metal 
inactivating agent and an ozone-deterioration preventer may 
be added to the adhesive layer, the antistatic layer, etc., 
as required. The carbon black suitable for use in the 
present invention has an average particle diameter of, 
preferably, 30 nm or less, more preferably 20 nm or less, 
and a BET specific surface area of at least 100 m 2 /g, more 
preferably at least 250 m 2 /g. For adjusting the 
transmissivity and the scattering ratio of an image display 
portion to proper ranges, it is preferred that the carbon 
black should have an average particle diameter and a BET 
specific surface area in the above ranges. Further, more 
preferably, the carbon black used in the present invention 
has the following properties; It shows a high oil 
absorption amount, it is an acidic carbon having a pH of 4 
or less, and it has a volatile content of at least 10 % by 
weight. Carbon blacks which have the above properties are 
easily commercially available. For example, there are 
"Color Black FW200 (average particle diameter 13 nm, BET 
specific surface area 460 m 2 /g, pH 2.5)", "Special Black 4 
(25 nm, 180 m 2 /g, pH 3.0)", "Color Black HW2 (13 nm, 460 
m 2 /g, pH 2.5)" and "Special Black 6 (17 nm, 300 m 2 /g, pH 
2.5)" , "Special Black 5 (20 nm, 240 m 2 /g, pH 3)" (these are 
all supplied by Degussa, Germany), "#2350 (15 nm, 260 m 2 /g, 
pH 2)", "#2400 (15 nm, 260 m 2 /g, pH2)", "#1000 (18 nm, 200 
m 2 /g, pH 3)" and "#970 (16 nm, 250 m 2 /g, pH 3.5)" (these 
are all supplied by Mitsubishi Chemical Co., Ltd.), 
"MONARCH 1300 (13 nm, 560 m 2 /g, Ph 3)", "MONARCH 1400 (13 
nm, 560 m 2 /g, pH 3)", "MONARCH 1000 (16 nm, 340 m 2 /g, pH 
3)", "Black Pearls 1300 (13 nm, 560 m 2 /g, pH 3)", "Black 



Pearls 1400 (13 nm, 560 m 2 /g, pH 3)", "Black Pearls 1000 
(16 nm, 340 m z /g, pH 3)", "MOGUL L(24 nm, 140 m z /q, pH 4)" 
and "Black Pearls L (24 nm, 140 m 2 /g, pH 4)" (these are all 
supplied by Cabbot) , and "Raven 7000 (11 nm, 640 m 2 /g, pH 
3)", "Raven 5750 (12 nm, 620 m 2 /g, pH 3)", "Raven 5000 (8 
nm, 580 m 2 /g, pH 3)", "Raven 3500 (13 nm, 380 m 2 /g, pH 4)" 
and "Raven 5250 (16 nm, 590 m 2 /g, pH 3)" (these are all 
supplied by Columbia) . When the adhesive has a carboxyl 
group or a hydroxyl group, it is preferred to use an acidic 
carbon. The carbon preferably has a pH of 4 or less. An 
acidic carbon is obtained by oxidizing a carbon surface. 

In the present invention, the light scattering 
ratio is also expressed as a haze. The haze is a value 
determined by the following equation using measurement data. 

Haze (%) = (intensity of scattered 
light/intensity of all of transmitted light) x 100 

Generally, it is said that the color tone of a 
glass unit as an image display portion is desirably of 
neutral gray. Neutral gray means a hue having an a-value 
and a b-value which are nearly zero in the expression of a 
hue by Lab. More specifically, it means a hue having an a- 
value and a b-value of within ±5, preferably an a-value of 
within ±3 and a b-value of within ±4, more preferably, an 
a-value of +1 to -2.5 and a b-value of within ±3.5. When 
each of the a-value and the b-value exceeds the above 
ranges, the display color of the display is affected, and 
the reproduction of a color is downgraded. When a carbon 
black alone is added to the adhesive layer, an intended hue 
is not obtained in some cases, a brown hue is liable to be 
formed, some color-forming material impairs a black and 
white contrast, or various hues may be impaired in some 
cases. Therefore, a pigment is added for adjusting the hue 



of the attachment film depending upon requirements caused 
by a change in a color-forming material. As a pigment, it 
is preferred to use a pigment having an average particle 
diameter of 0.01 to 5 jam, more preferably 0.01 to 1 um. 

Examples of the pigment preferred in the present 
invention include isoindolinone pigments, anthraquinone 
pigments, dioxazine pigments, azo pigments, naphthol 
pigments, quinophthalone pigments, azomethine pigments, 
benzimidazolone pigments, perinone pigments, pyranthrone 
pigments, quinacridone pigments, perylene pigments, 
phthalocyanine pigments and durene pigments. Preferred are 
red pigments such as dioxazine pigments, azo pigments, 
naphthol pigments and quinacridone pigments and blue 
pigments such as phthalocyanine pigments. The most 
preferred are quinacridone pigments, dioxazine pigments and 
phthalocyanine pigments. These pigments may be used in 
combination as required for obtaining an intended hue. 

For adjusting the hue, a dye may be incorporated. 
However, a dye is poor in weatherability, and it cause a 
large change in transmissivity when used for a long period 
of time. A dye is therefore not suitable for use in the 
present invention. 

The adhesive used in the present invention 
preferably has the property of being re-separable and 
leaves no component when peeled off. Further, it is 
preferably free of peeling and the occurrence of bubbles 
during an accelerated aging test under a high-temperature 
and high-humidity environment. The adhesive having the 
above properties can be properly selected from acrylic 
adhesives, rubber-based adhesives, polyvinyl ether 
adhesives and silicone adhesives as required. Acrylic 
adhesives are the most preferred. 



An acrylic adhesive is obtained by copolymer i zing 
an alkyl (meth) acrylate with a polymerizable unsaturated 
carboxylic acid or a hydroxyl-group-containing 
ethylenically unsaturated monomer or further with a 
copolymerizable vinyl monomer in a solvent. The 
polymerization is preferably carried out by a radical 
polymerization method. Preferably, the polymerization 
method includes a solution polymerization method, a 
suspension polymerization method and an emulsion 
polymerization method. A copolymer obtained by the above 
polymerization preferably has a number average molecular 
weight, measured by gel permeation chromatography, of 
10,000 to 1,000,000, preferably 50,000 to 500,000, more 
preferably 100,000 to 400,000. When the above number 
average molecular weight is less than 10,000, it is 
difficult to uniformly form a resin composition layer. 
When it exceeds 1,000,000, a copolymer had a high 
elasticity and it is difficult to adjust a coating amount. 

The alkyl (meth) acrylate contains an alkyl group 
having 1 to 12 carbon atoms, and it includes methyl 
(meth) acrylate, butyl (meth) acrylate, octyl (meth) acrylate 
and the like. More specifically, the methacrylate 
component includes methyl methacrylate, ethyl methacrylate, 
n-propyl methacrylate, isopropyl methacrylate, n-hexyl 
methacrylate, cyclohexyl methacrylate, 2-ethylhexyl 
methacrylate, n-octyl methacrylate, isooctyl methacrylate 
and lauryl methacrylate. The acrylate component includes 
methyl acrylate, ethyl acrylate, propyl acrylate, butyl 
acrylate, n-hexyl acrylate, 2-ethylhexyl acrylate, n-octyl 
acrylate and lauryl acrylate. The above (meth) acrylates 
may be used alone or in combination. A (meth) acrylate 
monomer having a carboxyl group and/or a hydroxyl group 



serves to improve the dispersibility of the carbon. The 
dispersibility is further improved when an acidic carbon is 
used. 

The above monomer having a carboxyl group and/or 
a hydroxyl group includes monomers having a carboxyl group 
such as {meth) acrylic acid, maleic acid, itaconic acid, 
crotonic acid, and monomers having a hydroxyl group such as 
2-hydroxyethyl acrylate, 2-hydroxypropyl acrylate and 2- 
hydroxyvinyl ether. - These may be used alone or in 
combination with the above acrylate component and/or the 
above methacrylate component. When the adhesive has a 
carboxyl group or a hydroxyl group, it is preferred to use 
an acidic carbon. The pH of the carbon is preferably 4 or 
less . 

The adhesive may contain a crosslinking agent. 
The amount of the crosslinking agent is generally 0.01 to 
10 parts by weight per 100 parts by weight of the adhesive. 
The crosslinking agent includes isocyanate compounds, 
aluminum chelate compounds, aziridinyl compounds and epoxy 
compounds . 

The photopolymerizable compound to be 
incorporated into the adhesive includes a 
photopolymerizable monomer having at least 2 acryloyl 
groups per molecule, a photopolymerizable oligomer having 
at least 2 acryloyl groups per molecule, a 
photopolymerizable unsaturated polyester oligomer and a 
photopolymerizable oligomer having at least 2 epoxy groups 
per molecule. These are used alone or in combination. The 
photopolymerizable monomer and/or oligomer having at least 
2 acryloyl groups per molecule include dicylcopentenyl 
diacrylate, dicyclopentenyloxyethyl diacrylate, 1,3- 
butanediol (meth) acrylate, 1 , 4-butanediol (meth) acrylate, 
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diethylene glycol (meth) acrylate, 1, 6-hexanediol 
(meth) acrylate, tripropylene glycol di (meth) acrylate, 
trimethylolpropane tri (meth) acrylate, tetramethylolmethane 
tetra (meth) acrylate, and pentaerythritol (meth) acrylate . 
5 The photopolymerizable oligomer having at least 2 acryloyl 
groups per molecule includes oligomers of polyester 
acrylates, epoxy acrylates, polyurethane acrylates, alkyd 
acrylates and silicone acrylates. The above (meth) acrylate 
monomres and/or oligomrs are preferably used for the 

10 adhesive containing a (meth) acrylate polymer. The 

photopolymerizable unsaturated polyester oligomer includes 
a polyester oligomer formed from a glycol and an 
unsaturated dicarboxylic acid such as maleic acid, fumaric 
acid or itaconic acid, an ester obtained from a bisphenol A 

15 ethylene oxide adduct and fumaric acid, isophthalic acid. 
The photopolymerizable oligomer having at least 2 epoxy 
groups per molecule includes a bisphenol A type epoxy resin 
and bisglycidyl ethers of polyethylene glycol. The amount 
of the photopolymerizable monomer and/or oligomer per 100 

20 parts by weight of the adhesive (solid content) is 0.1 to 
10 parts by weight, preferably 0.5 to 7 parts by weight, 
more preferably 1 to 5 parts by weight. When the amount of 
the photopolymerizable monomer and/or oligomer exceeds the 
above upper limit, it is difficult to handle the adhesive 

25 layer. When it is less than the lower limit, it is not 
much expected to have an effect on the prevention of the 
occurrence of air bubbles. 

The photopolymerization initiator includes 
diphenyl sulfide, anthracene, benzophenone, diphenyl 

30 disulfide, diacetylhexachlorobutadiene, benzoin, benzoin 

ethyl ether, benzoin isopropyl ether, benzoin n-butyl ether, 
benzoin phenyl ether, benzyl diphenyl disulfide, 
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azobisisobutyronitrile, dibenzyl, anthraquinone, 
naphthoquinone, p,p'-bis (dimethylamino) benzophenone, 
benzoyl peroxide, benzyl ketal, 1, 1-dichloroacetophenone, 
2-chlorothioxanthone, 2 -methyl thioxanthone, 2,2- 
diethoxyacetophenone, 2, 2-dimethoxy-2-phenylacetophenone, 
2, 2-dichloro-4-phenoxyacetophenone, Michler's kentone, 
hydroxyisobutylphenone, 1- (4-isopropylphenyl) -2-hydroxy-2- 
methyl-l-propanone, 2-methyl- ( 4-isopropylphenyl ) -2-hydroxy- 
2-methyl-l-propanone, 2-methyl- (4-methylthiophenyl) -2- 
morpholino-l-propanone, Luecocrystal Violet, 
tribromophenylsulfone, tribromomethylphenylsulf one, p- 
methoxyphenol and Victoria Pure Blue. These may be used 
in combination as riquired. Of these, benzoion ether 
compounds, benzophenone compounds, acetophenone compounds 
and thioxanthone compounds are preferred. The amount of the 
photopolymerization initiator per 100 parts by weight of 
the photopolymerizable monomer and/or oligomer is 0.1 to 10 
parts by weight, preferably 0.1 to 5 parts by weight. 

The adhesive is prepared in the form of an 
organic solvent solution and applied to a transparent 
substrate with a coating machine such as a roll coater or a 
reverse coater. A film or paper treated to be separable 
may be laminated on the adhesive layer surface of the 
transparent substrate, for handling conveniences. 

Effect of the Invention 

According to the present invention, the 
transmissivity and the hue of light from a light source for 
color formation can be easily, simply and inexpensively 
adjusted by attaching a transparent substrate on which an 
adhesive layer containing carbon black and optionally an 
organic pigment is formed to the outer surface of a glass 



unit of an image display device. Further, there can be 
provided an attachment film for an electronic display which 
film has excellent light resistance, by incorporating a 
photopolymerizable compound and a photopolymerization 
•initiator to the adhesive layer. 

The present invention will be explained more in 
detail with reference to Examples hereinafter. 

Preparation Examples 

<Polymerization Example of Acryl Polymer (a)> 

A flask having a thermometer, a stirrer, a reflux 
cooling tube and a nitrogen-introducing tube was charged 
with 94 parts by weight of n-butyl acrylate, 6 parts of 
acrylic acid, 0.3 part by weight of benzoyl peroxide, 40 
parts by weight of ethyl acetate and 60 parts by weight of 
toluene, and then nitrogen was introduced through the 
nitrogen-introducing tube to provide a nitrogen atmosphere 
in the flask. Then, the contents were heated up to 65°C, 
and polymerization was carried out, for 10 hours, to give 
an acryl polymer solution having a weight average molecular 
weight of approximately 1,200,000 (number average molecular 
weight of approximately 300,000) and a Tg of about -49°C. 
Ethyl acetate was added to the acryl polymer solution such 
that the resultant solution had a solid content of 20 % by 
weight, whereby an acryl polymer solution (a) for a master 
batch was obtained. To 100 parts by weight (as a solid 
content) of the solution was added 0.1 part by weight of 
N, N, N ' , N' -tetraglycidyl-m-xylylenediamine, to give an 
adhesive coating liquid (a T ). 

<Polymerization Example of Acryl Polymer (b) > 

A flask having a thermometer, a stirrer, a reflux 



cooling tube and a nitrogen-introducing tube was charged 
with 96 parts by weight of n-butyl acrylate, 3 parts by 
weight of acrylic acid, a 1 part by weight of 2- 
hydroxyethyl acrylate, 0.3 part by weight of benzoyl 
peroxide, 40 parts by weight of ethyl acetate and 60 parts 
by weight of toluene, and then nitrogen was introduced 
through the nitrogen-introducing tube to provide a nitrogen 
atmosphere in the flask. Then, the contents were heated up 
to 65°C, and polymerization was carried out, for 10 hours, 
to give an acryl polymer having a weight average molecular 
weight of approximately 1,000,000 (number average molecular 
weight of approximately 260,000) and a Tg of about -50°C. 
Ethyl acetate was added to the acryl polymer solution such 
that the resultant solution had a solid content of 20 % by 
weight, whereby an acryl polymer solution (b) for a master 
batch was obtained. To 100 parts by weight (as a solid 
content) of the solution was added 0.5 part by weight of 
polyisocyanate ("Coronate L", supplied by Nippon 
Polyurethane, to give an adhesive coating liquid (b r ). 

Example 1 

To 100 parts by weight (as a solid content) of 
the acryl polymer solution a for a master batch was added 6 
parts by weight of carbon black ("Special Black 6" supplied 
by Degussa, primary particle diameter 17 nm, BET specific 
surface area 300 m 2 /g, volatile content 18 % by weight, pH 
2.5), and the mixture was fully stirred to obtain a master 
batch solution A in which carbon black was fully dispersed. 

0.2 Part by weight of the master batch solution A 
was added to 100 parts by weight of the adhesive coating 
liquid (a') (adhesive concentration 20 % by weight), and the 
mixture was stirred so as to form a homogeneous solution. 



Then, the solution was applied to a 38 p thick PET film 
which had been treated to be separable, such that a dry 
adhesive layer had a thickness of 25 urn, and the resultant 
layer was dried. A transparent PET film was treated by ITO 
sputtering to form an anti-reflection layer on one surface 
thereof, and the adhesive layer surface of the above film 
was attached to a non-treated surface of the above-treated 
transparent PET film having a thickness of 188 (im, to give 
a colored adhesive film of the present invention. 

Example 2 

A master batch solution B was prepared in the 
same manner as in Example 1 except that the carbon black 
was changed from Special Black 6 to Color Black FW200 
(supplied by Degussa, primary particle diameter 13 nm, BET 
specific surface area 460 m 2 /g, volatile content 20 % by 
weight, pH 2.5). 

0.5 Part by weight of the master batch solution B 
was added to 100 parts by weight of the adhesive coating 
liquid (a') (adhesive concentration 20 % by weight), and 
the mixture was stirred so as to form a homogeneous 
solution. Then, the solution was applied to a 38 p thick 
PET film which had been treated to be separable, such that 
a dry adhesive layer had a thickness of 25 pm, an d the 
resultant layer was dried. A transparent PET film was 
treated for the prevention of reflection in the same manner 
as in Example 1, and the adhesive layer surface of the 
above film was attached to a non-treated surface of the 
above-treeated transparent PET film having a thickness of 
188 urn, to give a colored adhesive film of the present 
invention. 
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Example 3 

A master batch solution C was prepared in the 
same manner as in Example 1 except that the carbon black 
was changed from Special Black 6 to Special Black 4 
5 (supplied by Degussa, primary particle diameter 25 nm, BET 
specific surface area 180 m 2 /g, volatile content 14 % by 
weight, pH 3) . 

0.2 Part by weight of the master batch solution C 
was added to 100 parts by weight of the adhesive coating 

10 liquid (a') (adhesive concentration 20 % by weight), and the 
mixture was stirred so as to form a homogeneous solution. 
Then, the solution was applied to a 38 {xm thick PET film 
which had been treated to be separable, such that a dry 
adhesive layer had a thickness of 25 \m, and the resultant 

15 layer was dried. A transparent PET film was treated for 
the prevention of reflection in the same manner as in 
Example 1, and the adhesive layer surface of the above film 
was attached to a non-treated surface of the above-treated 
transparent PET film having a thickness of 18 8 |oia, to give 

20 a colored adhesive film of the present invention. 

Example 4 

8.5 Parts by weight of carbon black (Color Black 
FW200) and 5 parts by weight of a blue organic pigment 

25 (Monochlorocyanine Blue) were added to 100 parts by weight 
(as a solid content) of the acryl polymer (b) for a master 
batch, and the mixture was stirred to obtain a master batch 
solution D in which the carbon black and the blue pigment 
were fully dispersed. 

30 0.5 Part by weight of the master batch solution D 

was added to 100 parts by weight of the adhesive coating 
liquid (b') (adhesive concentration 20 % by weight), and the 
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mixture was stirred so as to form a homogeneous solution. 
Then, the solution was applied to a 38 urn thick PET film 
which had been treated to be separable, such that a dry 
adhesive layer had a thickness of 25 urn, and the resultant 
5 layer was dried. A transparent PET film was treated for 
the prevention of reflection in the same manner as in 
Example 1, and the adhesive layer surface of the above film 
was attached to a non-treated surface of the above-treated 
transparent PET film havin a thickness of 18 8 (xm, to give a 
10 colored adhesive film of the present invention. 

Example 5 

A master batch solution E was prepared in the 
same manner as in Example 4 except that 5 parts by weight 

15 of the blue organic pigment (Monochlorocyanine Blue) was 
replaced with 5 parts by weight of a red organic pigment 
(Quinacridone Red) . 

0.5 Part by weight of the master batch solution E 
was added to 100 parts by weight of the adhesive coating 

20 liquid (b') (adhesive concentration 20 % by weight), and the 
mixture was stirred so as to form a homogeneous solution. 
Then, the solution was applied to a 38 urn thick PET film 
which had been treated to be separable, such that a dry 
adhesive layer had a thickness of 25 urn, and the resultant 

25 layer was dried. A transparent triacetyl cellulose (TAC) 
film was treated for the prevention of reflection by 
applying siloxane, and the adhesive layer surface of the 
above film was attached to a non-treated surface of the 
above-treated transparent TAC film having a thickness of 8 0 

30 \m, to give a colored adhesive film of the present 
invention. 
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Example 6 

7.5 Parts by weight of carbon black (Color Black 
FW200) , 4.5 parts by weight of a blue organic pigment 
(Monochlorocyanine Blue) and 2.2 parts by weight of a red 
5 organic pigment (Quinacridone Red) were added to 100 parts 
by weight (as a solid content) of the acryl polymer 
solution b for a master batch, and the mixture was stirred 
to obtain a master batch solution F in which the carbon 
black, the blue pigment and the red pigment were fully 

10 dispersed. 

0.5 Part by weight of the master batch solution F 
was added to 100 parts by weight of the adhesive coating 
liquid (b T ) (adhesive concentration 20 % by weight), and the 
mixture was stirred so as to form a homogeneous solution. 

15 Then, the solution was applied to a 38 um thick PET film 
which had been treated to be separable, such that a dry 
adhesive layer had a thickness of 25 um, and the resultant 
layer was dried. A transparent PET film was treated for 
the prevention of reflection in the same manner as in 

20 Example 1, and the adhesive layer surface of the above film 
was attached to a non-treated surface of the above-treated 
transparent PET film having a thickness of 188 um, to give 
a colored adhesive film of the present invention. 

25 Example 7 

A colored adhesive film of the present invention 
was obtained in the same manner as in Example 6 except that 
the red pigment (Quinacridone Red) was changed to 2.5 parts 
by weight of a dioxazine pigment and that the blue pigment 
30 (Monochlorocyanine Blue) was changed to 4.0 parts by weight 
of a phthalocyanine pigment. 
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Comparative Example 1 

A solution of 0.48 part by weight of a spiron dye 
(metal complex) (TK-Smoke, supplied by Toa Kasei) was added 
to 100 parts by weight of the adhesive coating liquid 
5 (b') (adhesive concentration 20 % by weight), and the 

mixture was stirred so as to form a homogeneous solution. 
Then, the solution was applied to a 38 [m thick PET film 
which had been treated to be separable, such that a dry 
adhesive layer had a thickness of 25 |jm, and the resultant 

10 layer was dried. A transparent PET film was treated for 
the prevention of reflection in the same manner as in 
Example 1, and the adhesive layer surface of the above film 
was attached to a non-treated surface of the above-treated 
transparent PET film having a thickness of 188 urn, to give 

15 a comparative colored adhesive film. 

Comparative Example 2 

A solution of 0.48 part by weight of a spiron dye 
(metal complex) (TK-Smoke, supplied by Toa Kasei) and 0.4 

20 part by weight of an ultraviolet absorbent ("TINUVIN 109", 
supplied by Ciba Geigy AG) were added to 100 parts by 
weight of the adhesive coating liquid (a') (adhesive 
concentration 20 % by weight) , and the mixture was stirred 
so as to form a homogeneous solution. Then, the solution 

25 was applied to a 38 p thick PET film which had been 

treated to be separable, such that a dry adhesive layer had 
a thickness of 25 pin, and the resultant layer was dried. A 
transparent PET film was treated for the prevention of 
reflection in the same manner as in Example 1, and the 

30 adhesive layer surface of the above film was attached to a 
non-treated surface of the above-treated transparent PET 
film having a thickness of 188 (am, to give a comparative 
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colored adhesive film. 

Preparation of Sample for Evaluation> 

The PET film (38 \m) which had been treated to be 
separable was separated from each of the colored adhesive 
films obtained in Examples and Comparative Examples, and 
colored adhesive films were attached to glass plates 
(micro-slide glass, supplied by Matsunami Glass Co.) to 
prepare samples for evaluation for carrying out the 
following tests. 

• Discoloration test with fademeter 

A sample for evaluation was set in a fademeter 
(Ultraviolet long life - fademeter FAL-AU model, supplied 
by Suga Testing Machinery, ultraviolet light was generated 
by ultraviolet light carbon arc) such that the colored 
adhesive film side was exposed, and after 4 00 hours, the 
sample was measured for a transmissivity and a haze. 

• Measurement of transmissivity 

Before and after a sample was set in the 
fademeter, the sample was measured, from the colored 
adhesive film side, for a transmissivity to light having a 
wavelength of 550 nm with a spectrophotometer (Visible- 
ultraviolet spectrophotometer UVDEC-670 model, supplied by 
Nippon Bunko Kogyosha) . 

• Measurement of haze 

Before and after a sample was set in the 
fademeter, the sample was measured for a haze from the 
colored adhesive film side with a haze meter (Haze Meter 
NDH2000, supplied by Nippon Denshokusha) . 

Table 1 shows the results of transmissivity and 
haze measurements of the above samples for evaluation. 
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Table 1 





Before setting in fademeter 


400 Hours after setting in 
fademeter 




Transmiss ivity 
(%) 


Haze 


Transmissivity 
(%) 


Haze 


Ex. 1 


71.5 


1.9 


71.8 


1.8 


Ex. 2 


58.2 


1.6 


58 .3 


1.7 


Ex. 3 


82.2 


2.1 


83.4 


2.2 


Ex. 4 


56.3 


2.5 


57.0 


2.3 


Ex. 5 


57.4 


2.7 


57.8 


2.6 


Ex. 6 


56.2 


2.5 


56.7 


2.6 


Ex. 7 


57.6 


2.6 


57.7 


2.6 


CEx. 1 


43 .5 


0.8 


58 .9 


1.1 


CEx. 2 


41.2 


- 0.9 


50 .7 


1.1 



Ex. = Example, CEx. = Comparative Example 



5 It is preferred that there should be no 

difference between the transmissivity and the haze before 
setting in the fademeter and those after testing with the 
fademeter, and the haze is preferably 3 or less. Each 
comparative sample showed large differences between the 

10 transmissivity data before setting in the fademeter and 
those after testing with the fademeter. 

The colored adhesive films obtained in Examples 
and Comparative Examples were evaluated for a black and 
white contrast as follows. A colored adhesive film was 

15 attached to a left half of a cylindrical screen of a color 
graphic display ( "D1726T-HS", supplied by DELL) for a 
personal computer, and the black and white contrast on each 
of the left half and the right half of the screen was 
visually evaluated while the display was set to have a high 

20 brightness. Further, the reflection of a fluorescent lamp 
(room lamp) in the display at a standard brightness was 
visually evaluated. 
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When the colored adhesive films of the present 
invention were attached, black and white were clearly 
distinguished on the screen as compared with a case where 
no film was attached, and the black and white contrast was 
5 excellent. Further, the reflection of the fluorescent lamp 
in the screen to which each of the colored adhesive films 
of the present invention was attached was inhibited as 
compared with a case where no film was attached. 

10 Example 8 

0.2 Part by weight of the same master batch 
solution A as the master batch solution A prepared in 
Example 1, 2 parts by weight, per 100 parts by weight of a 
solid content of an adhesive, of trimethylolpropane 

15 acrylate (monomer) and 0.06 part by weight of a 

benzophenone photopolymerization initiator were added to 
100 parts by weight of the adhesive coating liquid 
(a 1 ) (adhesive concentration 20 % by weight), and the 
mixture was stirred to form a homogeneous solution. Then, 

20 the solution was applied to a treated surface of a 38 p 
thick transparent PET film which had been treated to be 
separable, such that a dry adhesive layer had a thickness 
of 25 jam, and the resultant layer was dried. A hard 
coating was formed on a transparent PET film, and the 

25 resultant PET film was treated by ITO sputtering to form an 
anti-reflection layer on one surface thereof (thickness 188 
(Jia, layer structure: anti-reflection layer/hard coating 
layer/PET film) . The adhesive layer surface of the above 
film was attached to a non-treated surface of the above PET 

30 film, to give a colored adhesive film of the present 
invention. 
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Example 9 

0.5 Part by weight of the same master batch 
solution B as the master batch solution B prepared in 
Example 2, 1 part by weight, per 100 parts by weight of a 
5 solid content of an adhesive, of trimethylolpropane 
acrylate (monomer) and 0.03 part by weight of a 
acetophenone photopolymerization initiator were added to 
100 parts by weight of the adhesive coating liquid 
(a 1 ) (adhesive concentration 20 % by weight), and the 

10 mixture was stirred to form a homogeneous solution. Then, 
the solution was applied to a treated surface of a 38 jjm 
thick transparent PET film which had been treated to be 
separable, such that a dry adhesive layer had a thickness 
of 25 urn, and the resultant layer was dried. A hard 

15 coating was formed on a transparent PET film, and the 
resultant PET film was treated for the prevention of 
reflection, in the same manner as in Example 8 (thickness 
18 8 |um) . The adhesive layer surface of the above film was 
attached to a non-treated surface of the above PET film, to 

20 give a colored adhesive film of the present invention. 

Example 10 

0.2 Part by weight of the same master batch 
solution C as the master batch solution C prepared in 

25 Example 3, 4 parts by weight, per 100 parts by weight of a 
solid content of an adhesive, of pentaerythritol 
trimethacrylate (monomer) and 0.12 part by weight of a 
thioxanthone photopolymerization initiator were added to 
100 parts by weight of the adhesive coating liquid 

30 (a') (adhesive concentration 20 % by weight), and the 

mixture was stirred to form a homogeneous solution. Then, 
the solution was applied to a treated surface of a 38 p 
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thick transparent PET film which had been treated to be 
separable, such that a dry adhesive layer had a thickness 
of 25 \m, and the resultant layer was dried. A hard 
coating was formed on a transparent PET film, and the 
5 resultant PET film was treated for the prevention of 

reflection, in the same manner as in Example 8 (thickness 
188 (xm) . The adhesive layer surface of the above film was 
attached to a non-treated surface of the above PET film, to 
give a colored adhesive film of the present invention. 

10 

Example 11 

0.5 Part by weight of the same master batch 
solution F as the master batch solution F prepared in 
Example 6, 3 parts by weight, per 100 parts by weight of a 

15 solid content of an adhesive, of tetramethylolmethan 
tetraacrylate (monomer) and 0.09 part by weight of a 
benzoin ether photopolymerization initiator were added to 
100 parts by weight of the adhesive coating liquid 
(b") (adhesive concentration 20 % by weight), and the 

20 mixture was stirred to form a homogeneous solution. Then, 
the solution was applied to a treated surface of a 38 jam 
thick transparent PET film which had been treated to be 
separable, such that a dry adhesive layer had a thickness 
of 25 (j,m, and the resultant layer was dried. A hard 

25 coating was formed on a transparent PET film, and the 
resultant PET film was treated for the prevention of 
reflection, in the same manner as in Example 8 (thickness 
188 [xm.) . The adhesive layer surface of the above film was 
attached to a non-treated surface of the above PET film, to 

30 give a colored adhesive film of the present invention. 

Example 12 
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A colored adhesive film of the present invention 
was obtained in the same manner as in Example 11 except 
that 3 parts by weight of the tetramethylolmethane 
tetraacrylate (monomer) was replaced with 3 parts by weight 
of urethane acrylate oligomer. 

Comparative Example 3 

A solution of 0.48 part by weight of a spiron dye 

(metal complex) (TK-Smoke, supplied by Toa Kasei) was added 
to 100 parts by weight of the adhesive coating liquid 

(b r ) (adhesive concentration 20 % by weight), and the 
mixture was stirred so as to form a homogeneous solution. 
Then, the solution was applied to a 38 (im thick PET film 
which had been treated to be separable, such that a dry 
adhesive layer had a thickness of 25 urn, and the resultant 
layer was dried. A hard coating was formed on a 
transparent PET film, and the PET film was treated for the 
prevention of reflection, in the same manner as in Example 
8, and the adhesive layer surface of the above film was 
attached to a non-treated surface of the above-treated 
transparent PET film (thickness of 188 \m) , to give a 
comparative colored adhesive film. 

Comparative Example 4 

A solution of 0.48 part by weight of a spiron dye 
(metal complex) (TK-Smoke, supplied by Toa Kasei) and 0.4 
parts by weight of an ultraviolet absorbent ("TINUVIN 109", 
supplied by Ciba Geigy AG) were added to 100 parts by 
weight of the adhesive coating liquid (a') (adhesive 
concentration 20 % by weight), and the mixture was stirred 
so as to form a homogeneous solution. Then, the solution 
was applied to a 38 um thick PET film which had been 



treated to be separable, such that a dry adhesive layer had 
a thickness of 25 urn, and the resultant layer was dried. A 
hard coating was formed on a transparent PET film, and the 
PET film was treated for the prevention of reflection, in 
the same manner as in Example 8, and the adhesive layer 
surface of the above film was attached to a non-treated 
surface of the above-treated transparent PET film 
(thickness of 188 fim) , to give a comparative colored 
adhesive film. 

Comparative Example 5 

A comparative colored adhesive film was prepared 
in the same manner as in Example 8 except that the 
trimethylolpropane triacrylate and the photopolymerization 
initiator were not added. 

<Evaluation methods> 

A light resistance test, etc., were carried out 
as already described. Further, the colored adhesive films 
obtained in Examples 8 to 12 were evaluated (measured) for 
a values, b values and air bubbles by the following 
measurement methods . 

• a-value and b-value 

Measured with a spectrophotometer (Visible- 
ultraviolet spectrophotometer UVDEC-670 model, supplied by 
Nippon Bunko Kogyosha) . 

• Evaluation of air bubbles 

A sample was evaluated for the occurrence of air 
bubbles by visually observing the sample before setting it 
in a fademeter and after testing it in the fademeter. A 
sample having no air bubble was expressed by O, and a 
sample having air bubbles was expressed by X. 
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Table 2 





Before setting in fademeter 


400 Hours after setting in 
fademeter 




Transmis- 
sivity (%) 


Haze 


Air 

bubbles 


Transmis- 
sivity (%) 


Haze 


Air 

bubbles 


Ex. 8 


71.5 


1.9 


O 


71.8 


1.8 


O 


Ex. 9 


58.2 


1.6 


o 


58.3 


1.7 


o 


Ex. 10 


82.2 


2.1 


o 


83.5 


2.2 


o 


Ex. 11 


56.2 


2.5 


o 


56.7 


2.6 


o 


Ex. 12 


56.6 


2.4 


o 


56.8 


2.5 


o 


CEx. 3 


43.5 


0.8 


o 


58 .9 


1.1 


X 


CEx. 4 


41.2 


0.9 


o 


50.7 


1.1 


X 


CEx. 5 


71.6 


1.8 


o 


71. 6 


1.7 


X 



Ex. = Example, CEx. = Comparative Example 

5 

Table 3 





a-value 


b-value 


Example 8 


+ 0.23 


+3 .45 


Example 9 


-2.01 


+3.40 


Example 10 


-0.85 


+ 3.15 


Example 11 


-1.37 


+ 0.92 


Example 12 


-1.13 


-0.34 



In the light resistance test with the fademeter, 
all of the adhesive films obtained in Comparative Examples 
3 to 5 caused air bubbles. It is preferred that there 
should be no difference between the transmissivity and the 
haze before setting in the fademeter and those after 
testing with the fademeter, and the haze is preferably 3 or 
less. The adhesive films obtained in Comparative Examples 
3 and 4 showed large differences between the transmissivity 
data before setting in the fademeter and those after 
testing with the fademeter. 
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The colored adhesive films obtained in Examples 
and Comparative Examples were evaluated for a black and 
white contrast as follows. A colored adhesive film was 
attached to a left half of a flat screen of a CRT ("KV- 
5 28SF-7M", supplied by Sony Corporation) , and the black and 
white contrast on each of the left half and the right half 
of the screen was visually evaluated while the display was 
set to have a high brightness. Further, the reflection of 
a fluorescent lamp (room lamp) in the display at a standard 

10 brightness was visually evaluated. 

When the colored adhesive films of the present 
invention were attached, black and white were clearly 
distinguished on the screen as compared with a case where 
no film was attached, and the black and white contrast was 

15 excellent. Further, the reflection of the fluorescent lamp 
in the screen to which each of the colored adhesive films 
of the present invention was attached was inhibited as 
compared with a case where no film was attached. 
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WHAT IS CLAIMED IS: 



1. An attachment film for an electronic display, 
which comprises an adhesive layer which contains carbon 

5 black dispersed therein and is formed on one surface of a 
transparent substrate. 

2. An attachment film according to claim 1, wherein 
an anti-reflection layer is formed on one surface or each 

10 surface of the transparent substrate. 

3. An attachment film according to claim 1, wherein 
the adhesive layer further contains a coloring pigment 
different from the carbon black. 

15 

4. An attachment film according to claim 3, wherein 
the coloring pigment is at least one pigment selected from 
the group consisting of a red pigment and a blue pigment. 

20 5. An attachment film according to claim 1, wherein 

the attachment film is colored in neutral gray. 

6. An attachment film according to claim 5, which 
has an a-value and b-value which are within ±5 each when 

25 measured with a color-difference meter. 

7. An attachment film according to claim 1, wherein 
the carbon black in the adhesive layer has an average 
particle diameter of 30 nm or less and has a BET specific 

30 surface area of at least 100 m 2 /g. 

8. An attachment film according to claim 1, wherein 
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the adhesive layer contains an acrylic adhesive having a 
carboxyl group and/or a hydroxyl group and the carbon black 
is an acidic carbon black. 

5 9. An attachment film according to claim 1, wherein 

the adhesive layer further contains a photopolymerizable 
compound and a photopolymerization initiator. 

10 • A attachment film according to claim 9, wherein 

10 the adhesive layer contains a (meth) acrylate resin as an 
adhesive and a (meth) acrylate monomer or oligomer as the 
photopolymerizable compound. 

11. An attachment film according to claim 9, wherein 

15 the adhesive layer is formed on one surface of the 

transparent substrate and a hard coating layer and an anti- 
reflection layer are consecutively formed on the other 
surface of the transparent substrate. 
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ABSTRACT 



An attachment film for an electronic display, 
which film is used for adjusting the optical transmissivity 
5 depending upon a variety of electronic displays and 
adjusting color shades, permits the simple and easy 
adjustment of the reflection of a fluorescent lamp and sun 
light in and from the screen thereof and can prevent the 
formation of air bubbles in an adhesive layer thereof. 
10 The attachment film comprises a transaparent 

substrate and an adhesive layer which contains carbon black 
dispersed therein and formed on one surface of a 
transparent substrate. 



15 
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Vanagisawa Masami _ — 


Residence & 
Citizenship 


CITY ~ STATE OR COUNTRY COUNTRY OF CITIZENSHIP 

Rhizunka-shi Japan Japan 


Post Office 
Address 


ADDRESS CITY STATE OR COUNTRY ZIP CODE 

c/o Tomoegawa Paper Co. , Ltd. 3-1 ,Mochimune- 
Tomoe-cho , Shizuoka-shi , Shizuoka-ken , Japan 


Full Name of 
Third Inventor 


FAMILY NAME FIRST GIVEN NAME SECOND GIVEN NAME 

Ha j i Keiichiro ■ 


Residence & 
Citizenship 


CITY ~" STATE OR COUNTRY COUNTRY OF CITIZENSHIP 

Shizuoka-shi Japan Japan 


Post Office 
Address 


^jjjjggg CITY STATE OR COUNTRY ZIP CODE 

c/o Tomoegawa Paper Co,. Ltd. 3-1 ,Mochimune- 

tomoe-cho r Shizuoka-shi , shizuoka-ken , Japan 


Full Name of 
Fourth Inventor 


FAMILY NAME FIRST GIVEN NAME SECOND GIVEN NAME 


Residence & 
Citizenship 


CITY STATE OR COUNTRY COUNTRY OF CITIZENSHIP 


Post Office 
Address 


ADDRESS CITY STATE OR COUNTRY ZIP CODE 
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Full Name of 


FAMILY NAME 


FIRST GIVEN NAME 


SECOND GIVEN NAME 










Residence & 


CITY 


STATE OR COUNTRY 


COUNTRY OF CITIZENSHIP 


Citizenship 








Post Office 


ADDRESS 


CITY 


STATE OR COUNTRY ZIP CODE 


Full Name of 
Sixth Inventor 


FAMILY NAME 


FIRST GIVEN NAME 


SECOND GIVEN NAME 


Residence & 
Citizenship 


CITY 


STATE OR COUNTRY 


COUNTRY OF CITIZENSHD? 


Post Office 
Address 


ADDRESS 


CITY 


STATE OR COUNTRY ZIP CODE 


Full Name of 


FAMILY NAME 


FIRST GIVEN NAME 


SECOND GIVEN NAME 


Seventh Inventor 








Residence & 
Citizenship 


CITY 


STATE OR COUNTRY 


COUNTRY OF CITIZENSHIP 


Post Office 
Address 


ADDRESS 


CITY 


STATE OR COUNTRY ZD? CODE 



I further declare that all statements made herein of my own knowledge are true, and that all statements on information and belief are 
believed to be true; and further that these statements were made with the knowledge that willful false statements and the like so made are 
punishable by fine or imprisonment, or both, under Section 1001 of Title 18 of the United States Code, and that such willful false 
statements may jeopardize the validity of the application or any patent issuing thereon. 

1st Inventor &oJ°MAt^. 2LtsZ*>*Us . Date March 1 4,1 999 

2nd Inventor frlgj^^J - <&^a*Xa~Ax^*~ Date .M arch 1 4,1 999 



3rd Inventor 2Uj1oUx^ V°f^> Date Hamh 14,1999 

4th Inventor Date — 



5th Inventor . . Date - 

6th Inventor Date - 



7th Inventor _ 



The above application may be more particularly identified as follows: 
U.S. Application Serial No. Filing Date - 



. Date . 



Applicant Reference Number Atty Docket No. 

Title of Invention — 
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